Mechanism of defective NK cell activity in patients with acquired immunodeficiency syndrome (AIDS) and AIDS-related complex. I. Defective trigger on NK cells for NKCF production by target cells, and partial restoration by IL 2.
Peripheral blood from patients with acquired immunodeficiency syndrome (AIDS) or AIDS-related complex (ARC) exhibits poor NK activity in the 51Cr-release assay. The present studies were undertaken to investigate the mechanism underlying the observed defective NK cytotoxic activity. On the basis of our studies on the mechanism of natural killer cell-mediated cytotoxicity (NKCMC), a defective NK cell can result from lack or decreased frequency of effector cells, inability to recognize and bind the target cell, failure to be activated for the release of NK cytotoxic factors (NKCF), and/or failure to synthesize or secrete NKCF. Each of these various possibilities was examined. Single cell analysis revealed that the frequency of NK cells was comparable to controls, and although the NK cells bind to the NK-sensitive target, the bound target is not lysed. These results suggested that the defect in NK cells was not due to depletion of NK cells or to a defect in recognition structures, but that it was located at the postrecognition event. We previously demonstrated that after binding to target, the NK cell is stimulated to release NKCF in the supernatants and NKCF lyse specifically NK-sensitive targets. Accordingly, we investigated the activation of NK cells from AIDS and ARC patients for release of NKCF. After coculture with the stimulator cell, the patients' NK cells failed to release active NKCF in the supernatant. However, the cells released NKCF after stimulation with the lectin Con A or a mixture of TPA and ionophore, albeit to a lesser extent than controls. These results suggested that AIDS and ARC NK cells are defective in the trigger involved in release of NKCF. Further studies were done to investigate whether the immunomodulator IL 2 can restore the functional activity of the defective NK cells. Treatment with IL 2 resulted in augmented NK cytolytic activity, but did not reach control levels of activated cells from normal controls. Furthermore, the patients' IL 2-treated cells recover partially the ability to be stimulated by NK cells and to release NKCF. These results suggest that the trigger for NKCF production and the cytolytic function of the patients' NK cells are regulated by IL 2. By delineating the stage at which the AIDS and ARC NK cells are defective, it is now possible to monitor their recovery and to investigate the effect of various biologic response modifiers in restoring NK activity.